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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To contrive the 
simplification of an element cooling mechanism and the 
miniaturization as well as the reduction of weight and 
cost of a module type element, in the module type 
element for mounting a semiconductor chip consisting of 
a wide gap semiconductor such as silicon carbide, 
gallium nitride or the like. 

SOLUTION: A switching chip 101 , consisting of the 
matrix of silicon, is arranged on the upper surface of the 
cooling mechanism consisting of a heat sink 115, an 
insulation substrate 114 and a conductive plate 108 
through a first conductive layer 109A. Further, a diode Tit'.wmm 
chip 102, smaller than a cathode electrode 103 in the 
area thereof and consisting of the matrix of the wide gap 

semiconductor, is arranged on the cathode electrode 103, smaller than an anode electrode 
105 in the area thereof, through a second conductive layer 109B. In this case, a sealed vessel 
117 includes respective members into the inside space thereof excluding the exposed part of 
a bottom surface 115BS. 
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[ft 1 ] fmz^ni Lfz&mtmtmmzMi^i- 

tifzm 1 . mm i ±«flit*f La-paaw 
izMim 1 J: 0 v^® 2±mffifc i.m 

BtiiB® 1 mi^i- 'yr<7)mim2^mmiz^2mmm^ 
if bxvMmzmt^^tixti 0 K-^mmmzmsm i * 

t. mimi±mm^zn\^tm2^mmtmx.m 
is^ 2 'y y-k i:^<r)mm\^izm^im^ 

mm 2 -V rcomm 2 ±«ffi«±:^gp^^{im 
ttim 2 ^^ftcf - 'y y-ff^mmt . ^ u n y i *3 1 v s> f 

im^m 2 ] 1 m(r>mimw.x'h'>x. 
mm 1 •yrc7)fltwt iyifiiBv^f ^ .yr 

[WiRJis ] mizm&itimkmmmizmt 

MBt- hxy7<0MB±ffi±t®-&Sn7tffiii«« 

m%mzmm^tifzmii.mmk. mtmmmcommi. 
mcommmzm'^tim i i^mzmixmrn i ±« 
mk)!i\^t^m2^mmkimiif^i^mm'yr 

mtmmmcomM±M(0\^X'mm 1 ^fflgP^HcP^fg L 

fzm 2 2 mmm ^ir ixm%mi.zim $ 

tzm 1 UaoBulBm 1 iSgE*^':.m2ffig|itcrfi](t 

xmEmiumzm^'timimt. mmimco 
mtm 2 ^mz^ Lxm fi-^ffiBS i mkmzh 
^'mmmizmm i m t i35t s ^ 2 iji^mtE. 

MB^ii^«OfilB^2a5*c7)±ffinm33|i««Sr:frL 

xm^mzmt^^titzmi^mmk. mmiMzm 
ixmm^i±mmkmi-6m2iMmkmtim 

2^mi^^yrb. 

mmmcomiii3^m<mti^~hi^y^b. mtm 

mmmb. mmmmmb. mmimi^^-vrb. m 



m±mmb. mti:^2^mi^^'yrki^<om^m 
mzmmtimbmixtiKi . 
mmmmmmii'^23^^<^Tmmm 1 mwi- 
•V rcnmm 2 ^%m<r>}M}Ln^zm. Lxm. 

friB^2^^ft:f-'yrmW±, i^UnyJ; I5 4>A>H 

[if««4 ] mm3m,(D^mwm.x'h->x. 

^wxhh^kimik-th. 
imm. 5 ] i-hgistsaj uzmmkmmm\,znHt 
hiMktimhmmmsmik. 

mm 1 ««tt»*<OBfifB±ffl±{=ES§nfcTiBk m 

IdTMt*^ [6]-t l>±ffi i: I. ^ 1 ^JS«ft i: . 

fjiam 1 ^mmwommM}Li,zwM.Wzw, 1 ±« 
fjiam 1 m.mznm^^2iMMk imihw. 1 

i|i^fr^-yTk, 

B?iB^ 1 rcoMBm 2 ±«flg± t iss$ ^i^c 

Tffii:BuiBTffl{^>[^[6]^l.±fflk &ffi;tl.m2^M^#: 

«rlBI^2^JR»|+:cO|ulBJ:ffl±tiea$a;tm 1 

fc HiflB^ 1 ±«ffitW[6]-tsm 2 ±«® i: 2 

Miam 2 -y r</^mm, 2 ±ii®± t lea $ ti/c 

Tffli:BiilB-ratc^i*|fiI-^S±fflt SrfflxSS^S^aS* 
k. 

Hiiiem 3^g*ft«HirlE±Ii±tE«Six/sTffi t MB 

mwmmL<nmjLm±izm.^titz-rmk. mtiT 
m\,zn^LK-o^m^zn)i!ifh±Mk mt m2mm 

mi¥b. 

mm 1 mmi^bmms^mk srscHimms^ 
{z^m-t^miwMb, 

mm2±mmi¥bmm2mm^miii^b im^zm^ 
mzmm-tim2m^b. 

mtmm(Dmiiimm<mm 1 mmmi^b . mm 
mi^mmb. Bt)iB^i¥^*f-'yri:, mm2^ 
mmi^ b . mm 2 ^mwi- -yrb, mm 3 ^mmi^ 
b. mtmmmmb. mti±mmiiimm<mm 
2mmmi^b. mmmw^b. mim2^mb^:. 
^com^mmzmm-th^^b mi. 
mmimm'mf^comimm&umiLtmii. mmm 
iz. mm 1 ^mwi- y rcnmm 1 mm 2 ±mm^ 

mm2mwtm(r)mMTmmmti±mii. mm 

BfilB^2¥^frf--yrcOlufEmi&t^m2±«ffiJ: 

mm 1 -/ rmmtm 2 -y m^ts: 

< b t-:^coW{i. U 3 y J; 0 h^-^y FPalx^vk^if 
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ffiB» 1 mmmi>^comi±Mtmi^ i ^mm^^m 
wiim 1 ^mmi^<omi±mtmtm i - 'v t« 
mt. 

HuiBm 1 -y r miB^ 2 k 2 ±m 
mm 2 ^mc^mtm t mb^ 2 ^^f - -y y<D 

Mb. 

mm2^mi^i- 'yrmMm2^vmbmm3^^ 

Mb. 

mtm 3 m&mmmm b mmmmmimrm 
tmm-thmitmmb. 

mtmmmcomti±.m b mam 2 mmmi^mmr 
^bmm^m2 imm b^mzmiizbmmt 

<7)m 1 1 mti"? 1^ -y r^m-h izbm 

[000 1] 

nzn^^ilx\^h%\mf^2^^^^y•7^m7Lh 

<mm\t. ^\z-m.mm<zmi^Kh^mwmmz%A 

[0002] 

x-t -yi-ymm^^i-ix^ -v^yy^-vrbm^y 

[ 0 0 0 3 ] ii9{±. ^ES'f yi-^—?\,zmm^fix\^ 
hm:(n=t'J:>.~)vmm=fA 0 ow^ifjiS:.T^-ri^»Tffiii 

rj>&. *vA~;WM«i^4 0 0£7)#«g|i;lg^{±. i^U 

1 7|^fc|*I^$il^;^-f -y^y^^^y 7-4 0 1 b^^i^ 
-F^-yr4 0 2i:{i, fttx'J ny^ffll^^Tf^^jiXT 

v^i), x^-yf-y^^>yr4oi{i, ^(r)^m±.^zm^ 

$tL7tlt«i1tfii4 0 3at>'S'j»«fii4 0 4 1 . WKffl 



±Jc»)SSfL^cl^li«fii4 0 5t^. ffi^. y 

:t- ^7-4 0 2 {S. ^c0^ffl±{Cj^jS;§ilJt^ffi 
lffi4 0 6 . ^C7)«®±lcj^«$n^cll®m«4 0 7 
i:^. ^tl>. f LT, X^7^y^'^'yr4 0 1c7)|l 
ffi«ffi4 0 5 i: :^^'-f :t- Hf-yT 4 0 2cr>mmVmA 0 
7 til, ^a«4 0 8(Ci|iH]l4 0 9T-^ffltt(t$^ll. 
^tT, ffiStmmWtJigE^iXTV^S. X, -y^ 
y^'f--yT4 0 1 £7)llffi«ffi4 0 3bV\mnMA 0 4 t 
a. ^ii-fii, --J^y-r >r>'j5^'7-^^4 1 3t;j;oT^Si 

^aA'-4 1 ot$ij«^iiA-4 1 1 bmm^tixa 

•3. :5^^3i--K4 0 2<7)ll«imfli4 0 6{i^VT^y^' 
7>f-ir4 1 3tJ;oTll«i«)iA'-4 l 0t«ig?StLT 
V^S. X. «3ifi^4 0 8{l. *fiiS*«^4 14S::n-fr, 
?$aig|fg&*-^Sh-hi.yi!'4 1 5^zm,^flX\^ 

I.. aniT. «3iflR4 osji. ±mm lentLx. 
iiffi»aA'-4 1 2ict«mwt«^§nTv^-?,. 

[0004] ^c7)«>Sr1iittJ: 0 , #^-y7°4 01,4 
0 2{zmh:Ly[-^}V^~W%><zi:r,X^^-fhnii. M. 
ffic0«ffi4 0 5, 4 0 7*>4>, ^ffll4 0 9, «a^4 

08, m^mmiA^ m\i-Yi^y^Ai5X'o^ 

[0005] 

[wmmmLiiob-tmm] Lt^tt^ti^h. 09 1 

±. ;^-f -yf->'/f--yr4 0 lay/'f 7}--Kf-7 7°4 

0 2\imzmm^A 0 8t«mw{cs.-?wwt«^$ 

iXTl^^Sfctf). :^'f 'v^yy^'vrA 0 IXJl/ZiV;?" 

^3j--h'f-.yr4 0 2^. ffia*^b*S"rflg'5rv^ h^' 

®«ft«iM'^.»i§ixtl=5:V>L. U>t.?!fK^^4 1 
7^£\<^Ui=^'Ja.-)VmTA: 0 0 g^^scO;*clIB=5r/J^Je!fg 

i:ftt»s§w#^rvwTS)S, n-iX. m9mm 

*tSti''a-;WM?g^o^<yr$-#{cy'f h'=5f^ 7 7- 
^MW^-^yizm%mtx?^xi> . ^mw^mc^^^v 

[0006] if%m\iz.mt£f^m!^^mk-fi>tz^^z 

m^^j:p-ymmz^ii^i- -v rmm^mb-t?> z 
I.. 

[ 0 0 0 7 ] X, *%BBom2(7)@fl<){l, Fdf^ -y 

mis,^:^ hitm?> zbi,zh^. 

[0008] 

^mimtxh-^x. mizmmuzmmbmimmi^z 
m-t?>±mbmt^^~hi^yi'b. mti^-hi^ 
yi'<omsi±m±izi$^'k^tifcmmmib. mtmm 
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m 1 mmm^ifixmmmzmmtif^m i ±«ffit , 
wmm 1 ±mm^zm Lfi-^ffiwe^jt tutEm i ^mmx 

Dt/h§v^m2±«ffii:&ffi;tSmi^^*^-yrt, 

mtm 1 mi^^ 'yr(r>mim2iMmizm2mmi 
iYixmmizmm^tLXts ^K-ommzwsm i ^ 

IS[|B^l±«ffit*f|fi]tS^2±«fiii:S:iii.SII 

2iii^f*:^.y7-t. mmmm\iimm<m^~ 

[0009] mmtm(^%mi. tmmtmm 
mwmx'h -> x . mtm 1 ^Wi- -y rmn i^ttz 

tirlBV^ h'df>'y7"^#:T-S)l.^h&^lffii:t-.&o 

[0010] mi^-m3%m<nwm. ^nw.m.xh'^ 
X. ^ymzm^Li-zmtmtim^zn[^-th±Mb^ 

^n^^^afl^t, fiiB«fflfl^<^±fflomi«fflS|5:})-tm 

imnm^ifLxnmi.zi&m^tifiMi^'mh. fr 
fB^a«RC7)BiiiB±iiiiw^iS:^ifnK^st 1 ^rito 
LTfifB^ 1 iMMbnmhm2tMt Srffix. 
ii|i^i!i!f->yrt. mmmmimimmx-mm. 
1 isfflgp^tpjiijg L?tm2«ffis^^^^cm2^««^y^L 

Tm^Wt:iS^§ii;tm 1 fflgp^WLfi-^BtflBm 1 
2m(::[6](tT|iriB^ 1 :^r6]tMftt- i>i^ 1 gp^)- 

tiiiBmi^^)-«Bm2S(sa5tcii^fct3 0B.-ofi 

IB^ 1 gP^tftt L^::K&)S-t«tcmiBm 1 mf^-^ 

•th^2i^p\^zm^-thw.2m}:.i^th^mmw 
t , mi-kmmw<om%m 2 mcnm^zm 3 ^mii ^ 
^ LTmmwttg^$n/im 1 ±«igi: , mm. 1 

(CM LT HulEm 1 >t^[6]tl.^ 2 ±itfi§t 

hm2^mw^"/rh. mtim<^m)i!>mmAmti 

h-bi^y^fc. BfiiB*6ig^«i:. BiiiB^Mfc. mIB 
®li|i^#:f->yrt. fflB^]R»frfc, liinBm2¥«ft 

^•yrt ^^<r)m^mzmttim^t mtxn 

•3 . B?IB^Jia*<0 filEm 2 g|5*«OT®{iH0iB® 1 ^« 

MBm 2¥«*^ v^-coWJi. V U rj y J; 15 t,ys;y H 
Pb1x;t-;1-^-=¥> -yTAiySc^ F=3r> -yr^^fr-C' 

[0011] n-^m%m<7i^m\i. mim3tm<r)^ 
^wmx'h -5 X . friE^ 1 - -y 7-«7)-s:^ t ^ ;t 

[0012] W5Rlfl5fEI£«5&HJ{±. ^^ft^at'J)'. 



9mzm\tiLtz]mtmmm\znmhmh^ 
mthm mwmw. t . mm. 1 mwmmmti±. 
mi-mm^iifzTmtmwmmmhmt m 
I 1 ^mmi^b . fria^ 1 ^mmcowitimnz 
WM^tLtz^ 1 imffit rniBig 1 ±mmizn\b}t^^2 
i.mb ^mitmi mwi- ^ rt . mim 1 

f- -y r« H(if BH 2 ±llffi± tlHl S ix^TH t fiiBTffl 
tcJtlfiI-fl.±ffitS:ii;tl.^2^«»#:i:. mIBS2^ 

mf¥(omim±izmm^iit:m 1 imt buib^ 1 
±ii^tc*f ini-tsm2 imim2^wi- -y 

Tk , miam 2 .y 7°c7)miBm 2 ±mffi±t@M 

Jisi* i: . BuiB^ 3 HiriB±s± t laa $ titz 
-mtmtiTmizm^i±mt miimmmut . 
mtmmmmmti±m±izmw.^titzTmt. luiaT 
miziPi\^is.-onmzmiii-ti±mb ^mt m2mm 
m^t. mmi^mmtmim3mmt^K 
^Hzmmmizmm-timimmt. mMm2^mmi^b 

mBm 2 mmmi¥b ^Si 2 IB 

Wit. mtmm(omtiimm<mmmimmitmi^ 
m2mmk. mti^2^i^i-^yrt. mms 

mt^:. ^<7)m^isimzmi-?>m^tiisi. mb 

mm 1 ^^ft^ -y rcomm 1 Rx/m 2 i 0 1 
:*:^<. mm2mmmwmtiTmmmii±m 

li. ffiWWtc. mi?M2^i^mi^i-yrcomtimim^ 

2±'mx D < , mtm 1 - -y ra«B 

m2^#1*^7rOiJ--'5r<t(>-^co#Wi, i/Uay 

•y rmi^xh hzb mmtt h . 
[0013] m-MmmL<r)%mt. 11*11 sisikco^ 
^i*^aT-*>oT, msi^imm'&m^miimtm 

m. 1 #iia«sc75Hf|fBTfflk ^5VHi»^tct^-&-t^ 

m^m b . mm 1 ^mmmB±m b mm 1 ^ 

i^^-yrcomm 1 ^SVHcmmWic^M^iJ: 

&igi««Jii:. miimi^mi^i-yrmm2±m 
mt mm 2 wfriBTH tim ^zmm^zm 
m^^^mimmmt. mm2^mm<DmM±.mt 

BuiBSS2^«*^ -yrcTimm 1 S:i:v^t«^ 
liliifi^2±«®i:ffiBm3^ji^ft«BTfflfc ^rSV^ 

tc«M6t)tc^a^ii:i. m4 b . mim 3 mmi>^ 

mti±m b mlBffiSiS^co ftrl BT® b & imt I m 1 

b . mmmmmmti±.m b mm 2 mmm 
i^mmrmb m^-t^m2tmmb ^mi^zmi i z 

bm^bth. 

[0014] m^m%m<n%m'.i. nsii 5X(i6iB 
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[00 15] 

[00 1 63 ( 1 ) 5t-f . m.i^ y 3 yxjis-ft^y 

1 0 0 0^;bf>iwoft?aT(ct3l,^T tWf^^ItgT* 
i 0 , . miY,'^ 'J 3 yx\im.it^' U aI^^t) 

[0017] (^ij;S2 ) stc. mY.i^'j^yx\iS.it^ 

'J'>A{±vU3yj:0t*«;l OSKv^l^f^^Srfi-ri. 

mtm Lfz'm.wm<nmKWf'.i'h^ < , -tv 
t^4-ri.s^»*^/h$ < -ri. ; ( ^ -x r 

■yi-yyf^^^ i^y 3y?:fWU/c/^ ^- fji 

I.) . 

[ 0 0 1 8 ] ^c: t\ ^mx'ii. V'f K^A- 
ft^ -y rj&f^t- l.±IMSrlUI'tS'^< . ( A ) 7^ 
h'df A- -y r¥^*f- >y rSrgiJcO^^f*^ -y 7lI±t=iBa 
-^-S (HM^Jg-Wl. 3) , (B) 7^ h'df 

^ .y 7'i|i^*^ -y r?rS'J«04^««c^ >y r*«a^ixT V ^ 

f - -y r ii . V y 3 y ^ -y r<^m^x o t «=5r<&aaffi 



[0019] (mm^MB 1 ) n 1 {i. :^mmmmi>z 
mi^mwmm^j:^'^u^'t=j^-'i'Mmf-i o owwjs 

y^/^-yrti^^) '5rv^Ui®i^*^7ri 0 1 
fc , y a y j; 13 1 A'y ^•|SIx:^;^df-d^^ A- 7 r;0^^# 

V^7^ h'df ^ •yr^3f*&'?-OWi: LTf^^^tL/^r-f 
3j--h'^>yr=5:V^Uim2^*f-7ri0 2tS:. ^ 

[00 2 0] Ell ttSV^T. }^mmi^th^~Vi^ 

v9 1 1 5{±. ■ewisjtSiStS-s-i^v^T^'i^t^tijucig 

ffll 1 5BSfc, ^®1 1 5BSt^t|til-f|,±®l 1 5 
TSt. MBl 1 5BS. 1 1 5TStfi«5tnJtffl!Ml 

1 5SSt^1i;t2.. ,rc7)h-Fi/y^ 1 1 5cOJ:®l 

1 5Ts±^;{i. ^mm. \ 1 4*«, s«sy 

■f) \zi.->x^-^-mk^i\x\^h. ^z.x. m\ 1 

STSfcffiiiS^l 1 40Tffit{i. BaWWiSV^tC 

*Lv\ wiz. mim.\ i4c7)±ffi±w±, ^ffiMi 

V^S. ±ffll 1 5TSfcilSill*«l 14«± 

fflfc*ffl««l 0 8«Tfflfc{is fflaWWiSvHc^L 

[00 2 1 ] jgfc. ;^>f -yf-y/^-yrio Ki. 
Kffl±tJl^i£5^i:tl©fli«ffi^r<'^ LJi^ 1 1 0 5 

% 1 0 32Sll^$iJffl«ffi 1 0 4 1 Srrri. . i dT, 1^ 
mfiilOBJi. |®®«ffil0 5t^^[fnLTfcO> 
BaWfcUffiTOlOSiOi'h^V^ (S1>S2) . 
-etT. X-^7^y/f--yriO Ic0^fi6«fiil0 5 
{±. WiU<«i:^J<J:'9figl.^l^««l 0 9A5r:f^ 
LT, »3i«l 0 8c7)±ffl_tt~m^e<Jtit^S^T^^ 

!>. Xs sramsi 0 4{i. ff-^vr ^yyvA^i i s 

^^LT, ^W^fsl 1 7±tig(tf>^fc$iJW2i5iA'- 
1 1 1 \zW^'^fiXii D , IJiMfii ( 1 0 3 ) (i, --n> 
T-fy^'7-f-\'l 13$:^LT, ^HW^l 17±{iiS 
Vst.fifzW^WM'^-l 1 OtctgfE$tlTV^I>„ 
[0022] StC, f'A ^- 7 r 1 0 2 i±, fOS 
ffi±tJgB^§ix/ill1i«ffi^rv^L{imi±«ffii 0 6 

-!-cO«ffl±tcjeBS$iiJtll«i«=Srv^L{i^2±« 
«il07t^.*1-|.. dIT'. |5|®«flil06{±, % 

yf ,y /f. .y r 1 0 1 ffimmm losx*) t Hse^j 
t/jNS < ( s 2 > s 3 ) . 1 0 6 

mmi 0 7{i, ffi«fl<Jtllffi«fiil 0 6 tSV^t^L 
V\ ^bt, y-f:t-Hf-7Tl 0 2i7)Sffi««il 0 6 
{J. TOt>L<{«JJ:0«S|g2««ll 0 9BSr:fr 
LX. 7f-y^^77-l 0 IcOUffiTOl 0 3±t 
«MWl3tgS??tLT(.^S, X. r>f:t-F^7ri 0 2 
co^miil 0 7{i. ^fyr -f y7'7^-\'i 1 6tcJ; -7 

mwm^i 1 7±t=K(t^>tL/^i§ffi^jiA-i 1 2 
\zn^mzmn^ixxm . ^®isio8«± 
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[0023] ^LX. 1 7{i, JKMl 1 5B 

Sc7)Eaig|5^^5ri;< t-hi/y^ l l 5:^#;i:. 

«1 14±#;fc. #ji«10 8^f*:i:. x>f 7^^/^ 

'?-c7)l*lg|5S^I*lt?iffflLTVi|,. -ecOlSI. YA-^-Y^ 

•y ri 0 2 coiifism® 1 0 7 <r>}!LHm\t. wem^ i 

17<7)|*igi5S^{3MitTV^I,. 
[0 0 24] JiU:COffi«l=J:0. •yf-y^'^-yri 
0 1 tfc{tl.x:7.;i.df-fflifetzJ:oT*Uv:mi^{i. 
KffiiOl©S«fli 1 0 5-m% 1 1 0 9 A*>/i> , K 
»«1 08. 14StXh-bS/y 
1 1 5^'0^h%T^^mms:\^Ui^^W->X. 

[0 0 2 5] Zfl\,zn\.X. iS'M^-F^'yri0 2t 

<mm%% 1 0 6 aiA'm 2 »«1 lO9B^:frLT-0 
X-f 7^y/f-'y7-l 0 1 F^Wsi^O. -e^Of^. X-f -y 

fB«Oi|^<^«ffl ( 1 08, 114, 115)'\fcS^ 

[0026] ^<m\z. r-fjj--Hf-yri0 2{i:. X 
-y^y^^f-yr 1 0 1 S::frft$€^±-C. ^gfWt± 
fE«*^J^ailffi (10 8. 114, 1 1 5 ) ti^T 
{^aiStlSOT*!.. >I<0-ta6. ^^'f3j--Hf-.yriO 
20l!)f^vag{±x>f "y^y^^f-yri 0 icO^ixJ: 0 1 
^^ttsihtK r-^jj--h'f->yri 0 2{iV^ N'di^^-y 

a^Wxij3yJ;'9)j^-?.¥»*^-yrf {i, ffiffltli*!. 

m.wm}>mi 5 o-c-eS).i.(mf i>, -xr 

^^f!|s:f-7 7'C0:l-^t{i, Siae^tCS 0 0°C~6 0 O'C 

[0027] OhtO^tl. *IISSc73JgMtCcfcn{f , v-U 
y)mL^Kh7^A 'y^y^-'^-yT 1 0 1 ^ JiKc?) 
S^?^«ffl(108, 114. 115)KJ;^Tttfg 

I. jf- Hf - 7 7° 1 0 2 -k^mmmhrn^x^ 
'oh<r>x\ m'^(nmmi<n^^hm.\.xi.'^mw£ 
^m^x\;X'^x. m?t'Ja.-)vm=f-\^^<m^ 

[0 0 28] U^t. Ell^O^i^J^ailgUi (108, 1 

14, 1 15) i4ia9c7)S^?^»il« (40 8, 4 1 
4 , 4 15) hJ:tKLT^aWt^h^<a.o£fiWC4> 
gV^fcifc^C. |ll(0y-<:t-Ff-7ri 0 2i,iJtia9 
CO^M 5j--Hf-7T4 0 2i:J:tl^LT/hS • K1T'S>I. 
OT\ ^ 1 0 Ci(T:>'\mt ■ ^Mt ■ IS^ 



-ivm.'f 1 0 0 km.mh^^\z\t. m^i- 1 o o 5: 

ll9C^L7t^i^"j.-;l'M*^4 0 0cO^^2/3<7):;»;^ 

$ ^z>\mcfh z t ¥iiim . . mm^^ los- 

107, 1 OQA^tV'l 09B«I|:^}4S«1 OStfO 

^tititKxmm^imzm^^^x i^tin. mmu 
io8m?9.cDWi+6^co-mm) . Mf-7Ti o i , i 
0 2^01 miz 2 Rti^^z±m^mk ixh. ^(^m 

§{ill9c7)=g.f-7r4 0 1 . 4 0 2Wft§i:?&t'a;b=5r 
[00 29] ZZX. 1-2 744 8 2^^^ 

i^itnomA^i^. m^m^iY^^^x. sic/^f 

:t-Hf-yrt S i X'f 7^y^5^f•7ri:*«^M^r 

Ea$tiTv^i>ffijt*«. m^^ix.x\-^i. zzx\ 

X ^±-fhmmmz-Biiiititz)^m&mmkmih 
i^m^m^s ■ t^^tixiiu^j:^^^^ mizmmz 
^m^j:i^ismm'^mittth^j:'^if. miztstA.fm 
mof - •yr<7)fHx—mMi<ziiLm-ti s i c jj-- 1< 
7 y%zim^iifzmvMmmm\iim^zimtm 

iz. t-h>-y?'^mig$fLl.tcofc, ^ihtih, 
t*>L^*^^>. Z(^m^j:m^Xii. SiC/^Tf-Ff- 
7r*5±fEEaJ3^jl«$::n- UTttSS^tb- h j^y ^'^ 

0 VA A- 7r^#:f-7r<7)j$ofiJj^[*i^<?S!i;»$ 

[ 0 0 3 0 ] X, ±B'Jimm5mmxit. mmmz 
m^zwl-'^mcos i c^'-^ -^-vi-yrb s ix-r 7 
i-y/i-yrbmmmmmzx 'o^mt^ztizx 
0 . 7 ri^<7)mz-ft^-fh mmmzim^'ix v ^ 

I.OT\ ±ie^^fgOll5tfctt^S i cr-^^-Ff-7 

zmzi.m^hfih^=Jx~)mm^\i.. ^mmcr> 
mWiZ^^^'J:L-ivmmi-bu. ffljt±. *^ftm7t 

[003 1 ] 1^5, X'f ^v^yy^^vri oicomi^t 
t:. iiev-f F^A'7 7-^Sf^Ji: bXij§:^\ Zcot^ 
t{±, x>f 7f-y/f-7ri 0 itiov^T^,, 

[0032] (mm ) 02(4. ^jfecojgKi 1 (Ti^mm 
m^'t=j:>.~)^mm^i ooAm&m^mz^t 
m^mmxhi. ii2t3^-t«t. m^F^^mm ( 1 

15+114+108) tfc(t.?>^a^ 1 0 8(7)±ffl 1 
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0 8sncomimmRi±i<zii. mi¥^#:f-yrio 
imii^^tim^. -e<7)m2±itsi 0 3±wiii2 

miz.mi mmR i w\-co±m i o s s m^mmm 
mummn > ±tt. mi^w^-vn o i& 
tAm2ii^*f-/ri 0 2*5EigSix-cv^s 

[0033] ^^j^Mrti. m 1 ^i^ftf-/ 
ri 0 1 b^m2±vm.izm.^ixtim2^Hfi^ 

^mmTi^mmmn i s + i i4+io8)± 

»^My^'-l 1 1 , ^®^3iA'-l 1 oatN'Uffi^ji 

A'-i 1 2^^tix^^h. -5^15, ns^a^-i 1 

2 t^ffi^MA- 1 1 0 iicoHi:, ±iB^0«icc04i^fr 
^ .y TPC G 1 A^M^iJftg^S ^l-T V ^1, . 

[ 0 0 3 4 ] ^mmizxmi. m i t^si-- 

[003 5] (iiM«ojgffi2 ) [i3(i:, ^mmmMiz 
I.. aK^:i^':L-;i-ffi«i^3 0 oji. ( 1 ) mmm 

1 7«F«ilg|!^^<7)(*lT, 5g^}^aiglfll<0±tEM§n;t 
^A- >y7-^fr^-?-c^«ff t tS^2*«ftf••yrS:il 
bx\ m&^m&mm2^mi^i"yri)^i^^tm<^ 

[0036] ^ V 3 0 ocomTmmm 
is. h-h^-y^'3 1 5fc, «5is«3 i4t. 

tEffiL/c77'y b^JSffi3 1 5BSt. ^1*|6]D1 
t;MLTigS3 1 5BStci^r6]t-^7 7'yb^r±ffl3 1 
STSt, |^S3 1 5BS, 3 1 STSTttiilTmi 

u\^Dii,zm&thmm 1 5ssh5:iii..i.o X. m 

mmWL3 14li. t-b>-y^3 1 5tfO±H3 1 5TS 
±{=. gf^J (H^-f ) l^ioT^^ • EISSixTV^ 
I.. Ht. «ffllg3 0 8{i. iffiliffl?3 14<0±H± 

ffi, 1^oT^3i«3 0 8fD±ffl3 0 8USi?)a*l*[6lK 
[0 0 3 7] ;£7)^M3 0 8cO±B3 OSUSiOl*! 

- 7 r 3 0 1 (DTmi^z^mmm^^tifz^ i ±« 

fii^rv^t<il^ffi«ffi3 0 5*^ mxli'a-m^^lS.h 
^l««^3 0 9A&:r^t•C. 



^„ mi^mi^'f-'yraoni. 
^(nrntLx^-Th. x^v^yy-h'yr mufi 

GBTXfiMOSFET) Xht . ^LX. 

^■yr3 0i(i, '?-«±B±{c, mi:^r6]D itMLT 
^l±«ffi3 0 5t^|fi]-tl>, l^2±mffi=5rV^L{i^ffi 
m303tSIJffl«ffi304i:^fliil.. ZZX. W.2 
±Bffi3 0 3at^SlJffl«tt3 0 4 {ifttc, 
mi¥«*f-<yr3 0lJ:'3i/h§<. U»t. Plffi 
303, 3 0 4<0#±ffl«JiH3 0 8US3&»/?>«01«§ 

2±«fli3 0 3{J. ^t^y-f-f y/'7-<'^3 1 3tZj:-5 

mmm 1 7w±ffl±{=ig{t'?>ti!tim«iiA'- 

3 10t«igg§iXTt3 0. SiJt«^li3 04{i. ^JfyrV 
yi/y-^^3 1 3tcJ;-:>TSWzi3i>'s;-3 i i \,zW^-^ 
tix\^h. 

[0038] Zfl\znLX. #a«308«±®308 

usoi^T-. mmmmpi\<z%2i^]«\Ti2mLx 
mm Lti , ^mm^i&>>zm.-fhm 2 ^bsp^^ p 2 ± 

^JlSf4:3 2 5i7)||lgP:^3 2 5P10^1SSa5E 
¥BaX{i^ffJ:OjSI>m2#m«3 0 9B&^>L 

nBm'izmm.^fix^^h . l*^4>, c:«^igis^3 

2 5Pl{i. |glffig|5El*»<i>^2»E2tl6](tT. 
ISl*[filDltfa-5T®4tTV^I,, ED*>, miSSaSE 
1 S:l^<lll m3 2 5 P 1 *^^ri6lD 1 mm 
:^|filD3t=JlS*«oitMlgfflS-*L, m2mD2 
iZi&riXm^i^h, mz. ^Jia#:3 2 5«i, 111 
g|5^J-3 2 5 P 1 KateL7tm2g|i^J-3 2 5 P 2 itt 
I,. BP*>. m2g|5t}J-3 2 5P2{i, ^lg|5^3 2 5Pl 

ff)m2mEiiz^iii-m^i^t. a^. ±15 

-ffiSBiM-*' 1 D 1 tcitt3S-r 2 D 2 tcJQ 

^•cii«tfcfi!j^^^^E3^fl-ti.. mwtm. $2 

U^3 2 5 P 2(i, ^^U\^D 2mm^U\^T3 3l,ZlK 
;!)^''5f^M*ffi3 2 5LS. 3 2 5US$-*L, Rr)^ W. 

i^^i^D 1 t?s^TJi^&*i-i.. ^-ox. ^mmm 

25\t. Dl-D2TOlMLTB&L?^C0«ffi&fl- 

•ti.. ^mmm25<7)m2m3 25P2<n 

Tffl3 2 5LS(i. mi^^i*:f--yr3 0 lcOm2±fl: 
ffi3 0 3 (7)_h® 3 0 3 U S±:^, RmmnM3 0 4 CO 
±B304US±:»-{ceaLT<-^l>, oiDs ±®30 
8US*»^>C0Tn32 5LSc7)^SH2(i. ||2±flffi 

3 0 3<0S§HlJ;'5t:*cSv\ ^LT, ft!J«ia5^E3 
#3eo±ffl3 2 5US{i. ^Kyr'.O'^/y^-^S 1 6tl 
J:oT|5|ffi«3iA--3 1 2t«m6<J^C«gg3^^TV^|., 
[0039] St. ^ga*3 2 5(7)^235^3 2 5 P 
2cO±ffl3 2 5UStCfc{tl.B&4'*«^±t. ^BaXti 
««J:Ofi!4Sll3S|i««3 0 9CS::n-LT, m2¥3|i#: 
^-yr3 0 2c0mi±m^rV^L(iliS«®3 0 7*?. 

m%mzw^^rixuh. z^x^t. m2^Mm'yr 

3O2\i.-^'4-^~Y^-yrXh'0. ^cO^Wi. i^U^ 
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^.yr¥^*T-J)l.« X. Ig2¥##:^-yr3 0 2{±. 
^ 1 1f\^D 1 tiM LT^ 1 ±«ffi3 0 7 fcMl*]-tSm2 
±l:ffi^rV^L{i^®mffi3 0 6?:fiix.l.. ^:^om2±« 
ffiSOeJi, 4^>T-f >i5'-7-f-V3 1 SHi-^T. US 

1 OtftitSixTV^I,, 
[0 04 0] -eLT, ffiK^^BlTfi, IgffiSl 5B 
SO^{iig|5^S:|^<b-h>'y?'3 15^i:. Jgii* 
«3 14^*t. ^3l«R3 0 8^#:fc. ffil^t^ft^-y 
r 3 0 1 i^ftfc . ^Jg*ft 3 2 5^{*fc . m2^*f- 

[004 1 ] JM±««itt;i D s m 1 ^^**cf->y7'3 0 
1 (=t> (t ^ x^s;pdf-J«*fc i o ?m L^^fiJJ . m 1 

mm3 0 9A?:irix. (315+31 
4 + 3 08) izi:^x-t.mmzm^fii. ^2 

mi. -H. Sg3S«13 0 9CS:^LT^JBS#:3 2 

^i^mmm (315 + 314 + 308) ^ta^M. js 
ffi3 1 5 B scomiiimf}'^^mzmm^ti?>. 

[0042] KDm^Z. m2^^#:f--yr302iJf% 
0 , ra«WtC*?}^a]«l« (315 + 314 + 3 

08) i,zx-^x^mtii. mwrtiii. m2^^i^ 

•yr3 0 2{i. ^l^ftf--yr3 01J:J:tiKL-C, b 

m m*>. mMm±. i^unyf-yr^-eitiEBai 

f - "/ 7- 3 0 2 mm^am i ^^t^^ -y r 3 o i (o-?- 

m2¥»*f--yr3 0 2W#$J 

(47^ Hdr^'yr^|i^#:T*i>/v:i^. mmmMi tm 
m^z. m2^m#i--yr3 o 2ii^com^^m&T^zi5^^ 

[0043] ai.cDm'o. :^mmmmx'\i. m2^m 

#:^-yr3 0 2*W^ b"=if> 'y 7°^*f- 7 TT* ^ ^ 
t LTI^2 7 7-302 i±mm3 2 5 

LX . t~ V t^mx \^tzX^~7.\,zl^ S-ri. 

tt. m^mmm (315 + 314 + 308) mm 
^b. 'i-mm/^Mt^mh^tifi^mb^iz. %2 
i|i«*^.yr3 0 2 g#«^hS^b&t^*-(l:S:t>EIs:: 

mitmi&o X h -fcsr^js-r s ; t *s^«gfc ^ri. . 

WWi. 113<Otj^'jL-;H5g^3 0 0&, HQICS^L 
7^:^ i/'j.-;WS*^4 0 0cr,m2/3COiz^^l,Z/hmit 

-thztti^Hi^^. X, ^>''a-;^S*^^3 0 0coif;^ 

t^MLTt;, #^51^-3 1 0-3 1 2. 3 25<Dm^ 

Rmm^mmitt^^t^zx^. ^nm9cr)^i^^ 
-/vmm^4 ooco^titntnmztxm<m^-t^ 

[0044] Li-h. ^mmmmtzxtm. ^2^m 



W^'vr302\i. -^mmz. ^i¥»*f-77°3 0i 
X o xmm^9.m\^ tmo mj^t^^^ti 
mmmmi m\) xn. w.2^mm 
'vTi 0 2\±^i^mm^vr\ 0 i^ssmffii 03 
<ni.\<z^m-^tix\^hm^±.. 'mmz. %2^mm 
•y ri 0 2 x\m 1 f - >y r 1 0 1 mmm 

fii 1 0 3 co^ffiic J: -3 T«§^il. . 
[0045] :lZX\ !|tM¥l 1-2 7448 2-f^^lg 
msi^zM. ^<yrr5<0ffi|g<0^§?:ct 0S< LTj*5^ 

>y rS:TlK:iea LT ^fi^tKM- -y r SrlSiaT-^ 
i!t5i:«lc. ^il^>cOX>f ■y^y/^^f-'yrwJJi 
t:SiC^^5i--Hf-.yrS:SiiaL. SRSicy-fjj- 

_K^-yro#«ffi^T«i^m-ri.x-^ 7^y^'-«i^ 
f-yrco«st;iemT'S^-ti. J:wo«3t*\ ti^^n 

■fWi, ±)i«S i C^W3j--Kf-7 7T'l&4-tl)9ftS: 

[0046] i^. mi¥##:^7r3 0 ItO^^^t^ 
tfi. mi^#ftf--yr3 0 lt-9V^Tt. ^iO^hS'fb 

3 0 o^ftoH'Srs^j^'fi: ■ f^mm<zwm 

■r-s^i: 

[0047] X, ^a»*:325±t. 1«a:oy-<:t- 

Hf-'yr&SEM-ri.«tLTt^V\ 

[0 04 8] (^«?ljl)04a. IIJfi«^Je«2<0» 
WHC^S^VA-/Pa«^^3 0 0 AcolSiiSr^tW 
BJHT'*)!., 7^ h'=5f^>yr^<**><i> 

mm^^L^-y±mmw3 2 5±.^zm.^tifzm2 
^#^!|s^-yr3 0 ■yf-y/f-"/7T-$)D. 
m 1 2 f ixmnfistt® 3 0 5 s.i/m® 

«®3 0 3tC^i-tl>. IhlzMlX. ^«3 0 8Ji 

izm 1 3 0 9 A ?:iYbxmm-^ixhm 1 ^^sf^f- 

•y7-3 0 2{i;. i/UnyXiiV^ 7r^#:*^^> 

mm^^t^y^ ^- vi^-yrxh 0 , ^co^ 1 s 
x/m2^mmmti^-timmmm3 0 7sy-^ffi«®3 
0 6Kigs-ri., *^^jewcfcv^T4>s mmmm2t 

[0049] iSi, ^^mmi,zi5\^xi:>. m<7)x^-y^ 
>-/f-.yrS:^M»f5 3 2 5±l,zm:tmi<zlXi>^ 

[00 50] {^m2) m5\i. mmmm2<r)^ 
m2[zm=i:'Jx-)mm'f3 0 0 Bmmwm^z 
yntmLimmx'hh. last^-r^tc, 
7 7-3 0 1 tmm3 2 5i.\.zm.^Kfzm^m 

f - 7 r 3 0 2 i: Sr-ffl h-tmW<^^mm 7 TP C G 
2*^. --JCO (ftjiO) S^J^ailiffl (315 + 314 
+ 3 08) ±tcBBIS?nTt^l., Li)^i^.^^mW1-y 
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7°mCG2li. ##)iA-3 IK 3 10. 3 1 2 Ir* 
^LTV^I), fiP*>. l©ffi«aA-3 1 2i:lt^^3iA- 

3 1 0 t<7)^{z. mm^i^^'yy°MCG2i]mmm 
[ 0 0 5 1 ] X, m^comm i ^^^mmmmizm 
[0052] :^^mizxtni. msximA: tcs^-t- 

[00 53] (^!feiojg®3 ) ia6{i. :mm<mmi-z 

f^i>Esaco^v^-;k«^ (^ftga) 2oo« 

^#f**>^>EI.W^«-r2.r-<^-Ff--yT2 0 2 

(i^2^«*^7r(iffi^^) h^. ^\-m'^m&^zx 

[0 0 54] X-^ -yf->'/f--yT2 0 Ki. ^iO«ffi± 
tJ»j3£$:h.yi^«ffi (IS2±«ffi) 2 0 3JlV$lJffl« 
fii2 0 4 i: , -f-oKfflitcjgjSSiXi^lSSm® (m 1 ± 

20 5t^*-ri.. zix(>(Dmm(r>m\ mm 

Ii2 0 4{i. ;KyT'fy^V'f-^'5rV^L{im3S^2 2 

5tj;-5-r. ?gm§S2 1 7^=i5^t^>i^^»«a^^'- 
2lltg^$^^Tv^l,, fi!i:fr. r^3j--Kf-yr2 0 

2{i, -eo^BiKJgjS^tL/iltflim® (^2±«fig) 

2 0 7 fc . ^(^mm^iizmfS.^fimm'm (m i ±« 

[00 55] 5fe-f . 3'hSP^^^J5cii«**-ti>^ 1 mm 
mnt^mi obsi. ) 2 2 sti. ^mmm 
m^^xm^zMin Item 2 2 3 b s t . 

f6]2 2 4tcMUTJSffl2 2 3 B St^[ft]f l.±®2 2 3 
USt. WDa223BS. 2 2 3UStcei$ttL7'clIIM2 
2 3SSi:^fii;i-l., C^T, #fit^*l*]224fc 
(i. fi® 2 2 3 B SJlVmKEf l-i® 2 2 2 U StfOffiiS 
l7\^l,zW^th. U^t), fiffi223BS(i, ^[-^(Dm 

mmw'^~2 1 2tc«mwt»«s$tLi., 

[0 0 5 6] X. |gl^Ji»ft2 2 0{i, *^S2 0 0 

«s2 2 3«0±H2 2 3 U S ^ 
|S|ffi2 2 3UStS^t«)iLfll.Tfflfc. 
2 2 4 LX ^|gT®t*f|fil-tS±ffl2 2 0 

[00 57]^t. -y^y -/i-yr 20 K^mmm 
2 0 5 {im 1 ^J1S#: 2 2 0 C0±ffi 2 2 0 U S±tC|B 

■^tiTisD. mmmui. is]«ffi2 0 5(±. _hfE# 
scot^t (ffE) ^z^y)^i'is.mzx'o. mi^mm 
m2 o«±ffl2 2 0 \}s\zmmmz^^\zmi.\.. « 
^T. iB]®2 2oustci:mwi:^^t-#ai''?>. ■ic: 

T\ ffiSA^t:^!*] 2 2 4 {Cit3c-t&¥STS)l.llffi«fli 



2 0 5o±ffi^irra{i. HffiWWi. ^i»«tt«* 
2 2 3 iOJSffi2 2 3 B SMf^M 2 2 3 U S j; 0 
Z.(n^\t. ^mffi2 0 3tC-QV^Tt. |nl«f* 

1.. o^D. x-f ■yf-y^'f-'yr2 0 i(S. S^W^c:. 

|gl#mttW*2 2 3ct'9t/h§V^ (ffiasl>ffl«S 
2) . 

[ 0 0 5 8 ] St. m2^M»*:2 1 9<0Tffi«iX^ >y 
f.y/f->yr2 0 l<0|^fii«ffi2 0 3±{Cffill$*lTi3 

•5. %mm^z\t. wm\t. ±ie#aot?^ 
\zi, ijESi^tiT. X'f 7^y/^>yr2 o i«oitfig« 
ffi2 0 3{3«swt^^(=«ttu#s, ap-fe. m2^Ji 
«*2 1 9 (i. Eg^ti J: "9 . i^mfii2 0 3 t^^cm 

[0059] ^\Z. :t- b'f- 77-2 0 2 Ol^ffilffi 
2 0 63!)\ ?§ffia52 19PP&IM^<m2^«Sfls2 19 

6{i:. ±iBffi«<0*?^ mW) tJ;t5efS^xT. 

352 1 9PPS-i^<^2A«s*2 1 ^a^ixumm 
\zmm^zm.L. pi»*2 1 9 tmmwtssa-ti., 
j^m-ttLa\ ^Si«^2 0 6{i. ffiitii#i=m2^jR««s 

2 1 9i:^^{:^®tl.«ts m2^j«S«s2 1 9<0± 

[0060] JjLhoaO . E^B^Wi. X^ -y^y/^ 
77-20 lO|ifig«®203i:y-f^-F^-y 7-202 
O|©ffilil2 0 6t{i, -?-WlStfe^ilix/ilg2^Ji»i*: 

2 1 9^iitT, ■s}<^\,zmmzm,'^fih. 

[0061] sec. Sg3^Jiaf4s2 1 8<0TH*«. 
j!--Kf--y7-2 0 2«^^«ffi2 0 7±tlBS§ilTij 

t;j;Off«$nT. r^3r-F^>y7-2 0 2<Oliffi«ffi 
2 0 7t3«Js!{WtigMt. iMlii?. Iiia<*2 18(i 

iiiimffi2 0 7ic«mw::^^t:^a-ri.. -ett, m 

112112 1 6(Ci-:>T. mi#«»*2 2 0«±ffl2 2 

0 u s tmma^ $ tit v ^ § . 

[0062] MtC, ffi^««2 2 1 COT®*^ ^3^^ 
«#:2 1 8cO±ffi±(CffiB$fLT*5'9, »«fflB#tc(i, 
|al«2 2 1 cOTffifi, mmn^n'm (ffE) (^J; 0 
E«2il-C. ^3^«S#:2 1 8cO±ffitC««tS^ 

[ 0 0 6 3 ] ?hlH5^0MiffllSgSrrf Sm23^m 
(fi'lRJf^JiiOjSS) 2220Tffl222LS 
ifi. mim.2 2 1 <^±ffiJitiB«5tLTfe 0 , 

iBiTiH2 2 2LS{i:, mjmn%m mm 

\,ZX OE^^tlT, jei»S«2 2 1 cOJiMtliSiWC^ 

^^zmmt^. ^Lx. m2mm^mi^2 2 2co. mm 
3^^m^^x9mzmiiit^±.m2 2 2\]si,i. 

Itffi^a^s- 2 1 0 tCft^^tiT* D . L*^ , ^COT 
ffi2 2 2LSti;, *i>T i^^'V-f -¥^(0112^112 1 
3i,zX-oX. m2^mm^2 l 9CO?§a:ig|52 1 9PPtC 
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m%mizmm-^tix^^i. mix. m2»i:tt«{4;2 2 

2cOTlB2 2 2LSar/±ffl2 2 2US{i. 

^-f ^- F^-yr 2 0 2(OmmVm2 0 63ir/|l®««i 

20 7j:'?i,:*c&V^ (fflWS4>ffl«S3) , 

[0 0 64] St. mm^21Hi. Jgffl2 2 3BS 

JBS*2 2 0^fri:, X-^-yf-y^^f->yr2 01i&#: 

i;, m2mmi^2i9^m, y^t-Y-f-^vr 20 

2^{4st . m3^JBSft2 1 8^»t . ffi^a«2 2 1 

m2 2 2us<7)m^mm<m2m%'m 

i^222^m. »lffilS2 16^fti:. l|2ieiS2 1 
3^i^sfc. m3ffiilS2 2 5^#ct^. -f-OrtgPSmi^IiC 

[0065] 06 iciKf . mm^kffiEm^nh^^^-^^m 
^zmiE^m^mi^m2ooxu. mtm^m 

[0066] *ffflt5Ml*li!^'?-7C0^^5r«^W««!l! 

-^co^B#fc. BE«M^ii^f4^2 0 0t*IW«-^N- 

fflm:. S2^mtt«*2 2 2fcSl««tt»*2 2 3 
i:t:*^LT. ^9]2 2 4-CS-r#«ti^^riPlt, {'l-Si!** 
^>JP«&jD;tT^^I.» ^=J:L-)Umm=f-2 0 0 

ii. ^mnm\^ 22 a \z-^wfnt <?>n^ii6 

2 2 2. 223mzm.flX\^h^^22\ , 2 18. 
202, 219, 201, 2 2 0JS. Ml^-r^SB:53-tE 

[0 0 6 7] J^-UiWfflD. Ii6«^i^a.-;UM*^2 0 

OTIi. -:^c7)^.y7TVs-^ ;^c7)±itffij&>m2#«»* 

2<msii\z}^^m.-fhmt. ±fcLT. 1^1^20 

7. m3A)g»*2 18. mim,22\. m%2M 
mtt*ft2 2 2 ^mX. ^\^:x.-M\^^):.m^it 

fliS^r. X-f •y^y/^>y7-2 0lcOit*KJ:'5l64 
•thm>t. I^ffi«li2 0 5. mi^iS»*=5rv^UiA.y 

7r^2 2 02SltA'^l^l;ttaf*;2 2 3$:eT. tv* 

~M\^'\.tmm.-^iih , z.(nfz^. #f--yrTAMx 

[0 0 68] ^OjS, i-U3y&#«t-tl.^*^-y 

oJi^tti. Mr&]t-|.-W«^«e^c7)Kt. >y 

f-y:/^- 77°t r-f h'f- •yTfcASMjnJWfciBSSiX 

x\^h<nx. ^^m.'^&^y-rmsk^zi.hmt. mm. 



[00 69] t*^L^*^'^>. 116c0^i^'i-;WM*^2 

oo-ca. x-f ■y^yi/f--yr2 0 imff^^-Y^ 

•yr2 0 2tt. ftCftSW^^fg^V^ K:3f>.y7°^^ 
#:f-'yT (ai^WWiS^S 0 0°C-6 0 O-Cs^f W^^ 
«g) 3&>^,«§tLTV^|,COT% Wf-yr2 0 1. 2 0 2 

[0070] iy±iOi|f figt J: 0 . »:<^ 

f- -y TcOJ: tfWiOf - -y 7■S:)^^Hlea LT I l> cOf. 1^5 

(E16comiai^'m2^Stt«f^2 2 3, 2 2 2# 
,^.) . ntX. K^>>y7°^S|fitt^.yr2 0 1 , 2 
0 2 ^«!*cOi^ 'J 3 y^t^fls^ 7 r j; 0 1 /jNS^b • fiS: 

Mf--y7°20 1 , 
2 0 2Stm2#Jia*2 1 9S-iS(tTV^I.OT\ 
<0ii^4S:Ji:^§-fr|.v:fc*5ffi*l.±ts %2'm.2 1 
3«IR'3a3L2:TiI«gfcU#l., #^>yr2 0 

1, 2Ci2<r)^mAzmhvA^if-.y^Ay^-kmm 
x%h(nx:. ii(yf^yv'7^'rizmimmm:n 
^m<^j:itmim]^m(>ixh. s.mi,z 
i:^^^j:mmmi:mi-h<r>x\ mmizx^ 
xmami-fx it o kmm^j:mi.i.^t^j:^\ ^ 

<r>tz}sb. J:i5aft6<jt3aBS=5r^frTt*3V^-Ct.*Sa2 0 

f - 'y T 2 0 1 , 2 0 2 (^mmmm ^ [zm*^ ^nx^^ 

[ 0 0 7 1 ] 1^, M^mi^i-'yr2 0 1,20 2«F*]t' 

m»i-yrtLxi,^\^ mm^w^-yriii^u^ 
[0072] mmi)m7{i. mmmmscD^ 

Wl {1«S^^'a-;I^S*-?2 0 0 Ac7)«jS&^^t» 
lBEIt'S>0. E!7tf. ll6i:|BI-<7)#.^ia-f(i|i]-cot 
*^}^J«0!^^{i. ffiW$^2 1 7l*ltrt 
iS;^^X-CV^S^T<0A-->y223. 2 2 0. 20 1. 2 
19. 202. 218. 221, 222?:. ^fflXtin 

-m-h^mnmxmmi *)mi>mmizX'ox 

S2 0 0 A^StSt^<£:^tt*%v^«C, K^Lfc;±^tc 
ap*>. ^i>'A-;i^M«^2 0 0A}i. (1)^1 

aSmttS* 2 2 3c0±ffi2 2 3 U S 1 ^iS«#:2 2 

ocoTwt t:mHzmmmzm^-thm'^m i^mmx 

(i¥ffl^cOOTIiJ;0fi£S) 2 2 8fc. (2)mi^« 
S 2 2 0 <;0±ffi 2 2 0 U S t ^ 1 ^«<*f- y 7° 2 0 1 
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m 1 ±«ffi2 0 5 1 S:5VHC®-&LTmMWt^jl§ 
■a:5l§l#«)12 2 9fc. (3)lll^^f*^>y7°20 
1 0||2±«®2 0 3 1^2^«*«!2 1 9<0T(8fc S: 

fc. (4)^2#ii»|52 19<0±ffltm2^<*^-y 
7-2 0 2 OS 1 ±«fii2 0 6k *i:v4lS^LT«^W 
t;»ffl$-li:-&®3^W12 2 7k. (5)®2^«*^ 

•y7°2 0 20|g2±l:ffi2 0 1 bW.3±WM^2 1 8« 

22i^Tmtmm-f^mimm23ik. (?) 
ffi«as2 2 \a)mtm2m'vmm 2 2^07^2 

2 2LSk&««-ri.m2S«ffl2 3 2k?r, MlC*-r 

[0073] {mw\2 ) Ei8(i, mmmm3<n'm 
m2\,zm^i^:^-)vm:=?-2 0 0 Bioffiis^ri^jte^it 

C G 3 tfta L!t-*f<7)^«tt»* 222, 2 2 3 Pal 

iiet^-r;^-^ -yf-y/f-'yr2 0 ik/-^jj--K 

^ -y r 2 0 2 k S:-fflk tl.Si!C«^«flsf - 7 7li¥C G 
3&. M?iJWtiB«Ly::ji5t!|fm*'3iS. #^«*f-y 
7l¥CG3{i. ll|6tC/Trt#«a^N'-2 10. 2 11, 
2 1 2S:S^fCV^S. 

[ 0 0 7 4 ] micTy^m 1 sr*^^»J^=3®ffl-f 
l.c:k{i^tg-C-*l.o ^com^li. wt^it^m^. ^- 
f^'tc i s??fa*?sf ( i±« ) ii^fflT* I. „ 
[0075] *^ff^(3^jtc<k^iK\ meximiizfrst- 
mi- -y rtzm^-^tm ix . i^m^i^tmi z. t 

[0 0 7 6] {tt>^)^^mmi'ii^^~/\^Mm'?- 
^ 7 7° sr ^ a - t iim v ^ -5. scsfifs 

t^±{i^^^O^'J 3y^7rS:Eatl.^k*m^v^ 

fi[at^7r^ffia^i.**i^«gk'5:i.. nnizxy). 

[0077] 

m-yri. -?-c7)^tg^ffiT$-y:-5^k^r<s 

#ii--yr<ommiiLW.tmix. t-hj/y?'. ffiis^ 

m (BP*>, SciliStf-_hj^U::J^¥^#:f-'y7°5r-?-it'iS 
^^±$ -ttt m 2 ^fizi#:f- 7 rsrHtgwic^^ait § ^ k A^' 

i>;k*mi.. t^^T. ^mii. mT{%s\mmm 
mitmmm^f. mi^^mm^t ■ mmit ■ 
xvit^mm-tztt^^^^. MIX. ^WBt. w, 
2 ^^W"^ 7 rs: y Hdf 7 r^^#ff 7 r k t i> ^ 



[0078] 2 m,<r>w^\,zxm.. ^ 1 ^i^^f* 
f-7rg*<o/M'fbS: ii^^^h<r)X\ ^mm^ 
t-i, ^^#^a«o/j^^i:&fsjt-rsik*»'a5*5o 
[0079] mm3wmmmkti\f. ±wm^ 
mm-f^^h\.zi:^. m2^*t!^7rSr. -?-<o««g^ 
ffiT$ii:I.Cik^r<. MilSlt±v'J3y*«*^>yT 

mir^^^x^2i^mw^'vri^-viyy:^ . 
j^ai-ri.-ik*^'**. ^wciD. iig«^<^iPiiit« 

^m^b^3i)StS^k*<tii*^= ts!-5-C, « 

•li»'fb-iS3Xh-fb^^3S-ri>^kj!)m2>« JD;t 
X. ^2#»ft^7r^y-< h'^>7r^#» 

7 7- k -t -S. i k T-^ 2 ^^f*^ 7 r^O/jNMbSr^iS 

ai-sik*5ai*s, St, *i6Bjtj:ix{f , %2^m 
m 7 r{ii^ 1 7 r«oJi:^tcKa§ ^iT v ^ 1. o 
■c. m2^mm'^r\im^w^-yrm^x\,zi. 

[0080] mmA imr>m\.zi.ti\i. m 1 

f-7Ti<*(7)/hS^b& t^StiJ^SOT, ■?-(7)^^'{tl! 

iti^f^gMi7)/jNSftS:«»-tl.^k*«tiJ*l.. 
[0081 ] fi^iS5lE«(0%BflKJ:tl«4\ S2^«a 

^^f5£^^T•■» 1 m%2^mm 'vrmmm.^ti. 
R-^^mi mm 2 7 r iim 1 3 
#; k b^irtxmi mm 2 ^m^s^^t i ^ 

k*mi>. 2|s%BJ(cJ;^x«\ ^2^jlS<!|s$r 

is(tT 1.^^ i k t J; 0 , mm^#<ommMcom±itm 

l>^k*^'ai*«.k«t. IHMcoKDttiL^^JMfgkL 
#l.ksd^**^'#'?>fl-i.. SD;fr. ^WMi^z^m. 

m 1 at^m 2i|^gii*f - 7 r<Dmmm^ mm^ 
ztifimt(^x\ mmminnbhitij^mitt 

o^i^ntotil. mz. i!'-=5:<kt,-:^O^m^-y 
rS:V^ F=¥-V77-^«f*:^7rkLTV>l,cOT. SIS 
^mii^i' -y rcO/J^-fbS:® , ^^fif^^S^O/J^-fbt 

[0082] i««JI6ia«Jc^^BI!tJ;Wf, :i— Hffi^ 

[0083] m-^m7tmcowmzxiiii[. mucom 

*^77°g«!CO/J^ft^i>^J|fll*l.cOT\ ^(o^m 
[lllBc7)^#=5riffiHJ] 
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[US] ifwnco'm.(rmm 2 t«s t jL-;i/a« 

[114 ] ^fficOff^«2(7)^}gCTl t3ffiS^:i''jt.-;I^S 

[US] mmmm 2 w^^^j 2 tcf* s ^ 

[He ] :^wM(^mmmm3mh=ti^^-i^Mm 

[US] mm<^mm3<o^mm2i,zm'ti^^~fi'S. 

[HI] 




0 1 : T.'f'j'i-ycr^^y 

02 ■.9-<-i-V'=f-^y 

0 8 : m« 



101,201,301,401 "j^V^'^f-v 
7\ 1 02, 202, 302, 402 fM^-Y'^-y 
103, 203, 303, 403 7.A -flrVi^'f- 
•yr<0|lffil:fii, 104, 204, 304, 404 X 

vf-y/f-yrcosijfflmffi. 105, 205, 30 

5, 40 5 X-f <yf-y/f->y7'c7)^ffifM, 10 6, 
206, 306, 406 ^M^~'Y&^';r<m%% 
Si. 107, 207, 307, 407 ^M^-Y'f-y 
rcO^rn®. 1 0 8, 308, 40 8^a«, 1 1 
0, 210, 310, 410 lt®^ji^N-^.b<iilt 
ffi^l-OTOaitlM. Ill, 211, 311, 411 

SW^MA- 1 L < (±$iJjJP5'l-gPK D a LUffi. 1 1 
2, 212, 312, 412 l^flg^fflA- L < (i^ 
©'[•OTX'? ffiHS. 114, 314, 414 ffii^S 
115, 315, 415t-hd^y^', 117, 2 
17. 3 17, 4 17 



[113] 




30 2 :SZ¥!I 
3 0 8: 



309A:S1S»SH 

3 0 9 3 ■.%iwax 

30SC :S|33nW 

3 14: mm. 
3 15: 

326 :SHS» 
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(72)^HM m. -fig 

mmmmmmm-Tn i # i 

F:J'-A(##) 5F036 MOl BA23 BBOl BB21 BC06 
5F047 M19 BA04 BA05 BA06 BA21 



